Background Background Associations have been
Associations have been demonstrated between contextual (area demonstrated between contextual (area level) factors and a range of physical health level) factors and a range of physical health outcomes, buttheir relationship with outcomes, buttheir relationship with mental health outcomes is less well mental health outcomes is less well understood. understood.
Aims Aims To investigate the relative
To investigate the relative strength of association between individual strength of association between individual and area-level demographic and socioand area-level demographic and socioeconomic factors and mood disorder economic factors and mood disorder prevalence in the UK. prevalence in the UK.
Method Method Cross-sectional data from
Cross-sectional data from 19 687 participants from the European 19 687 participants from the European Prospective Investigation into Cancer and Prospective Investigation into Cancer and Nutrition in Norfolk. Nutrition in Norfolk.
Results

Results Area deprivation was
Area deprivation was associated with current (12-month) mood associated with current (12-month) mood disorders after adjusting for individualdisorders after adjusting for individuallevel socio-economic status (OR for top level socio-economic status (OR for top v.
v. bottom quartile of deprivation scores1.29, bottom quartile of deprivation scores1.29, 95% CI1.1^1.5, 95% CI1.1^1.5, P P5 50.001).However, this 0.001).However, this association was small relative to those association was small relative to those observed for individual marital and observed for individual marital and employment status. Significant residual employment status. Significant residual area-level variation in current mood area-level variation in current mood disorders (representing 3.6% of total disorders (representing 3.6% of total variation, variation, P P¼0.04) was largely accounted 0.04) was largely accounted for by individual-level factors. for by individual-level factors.
Conclusions Conclusions The magnitude of the
The magnitude of the association between socio-economic association between socio-economic status and mood disordersis greater atthe status and mood disordersis greater atthe individual level than atthe area level. individuallevel than atthe area level.
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At an individual level the demographic and At an individual level the demographic and socio-economic correlates of mood dissocio-economic correlates of mood disorders have been widely demonstrated. orders have been widely demonstrated. Prevalence of mood disorders is generally Prevalence of mood disorders is generally greater in women (an effect that persists greater in women (an effect that persists into late adulthood) and in individuals into late adulthood) and in individuals who are widowed or divorced, unwho are widowed or divorced, unemployed, of lower social class or of limited employed, of lower social class or of limited educational attainment (Burvill, 1995 ). Mood disorder history data, available from a large community-dwelling available from a large community-dwelling UK cohort and linked to area of residence UK cohort and linked to area of residence data, provide an opportunity to investigate data, provide an opportunity to investigate through contextual and multilevel analyses through contextual and multilevel analyses the relative importance of area-level as the relative importance of area-level as opposed to individual-level demographic opposed to individual-level demographic and socio-economic factors in the and socio-economic factors in the prevalence of mood disorder. prevalence of mood disorder.
METHOD METHOD
During 1993-1997, the European ProspecDuring 1993-1997, the European Prospective Investigation into Cancer and Nutritive Investigation into Cancer and Nutrition in Norfolk (EPIC-Norfolk), a large, tion in Norfolk (EPIC-Norfolk), a large, population-based cohort study designed to population-based cohort study designed to advance understanding of nutritional and advance understanding of nutritional and other determinants of chronic disease develother determinants of chronic disease development, recruited participants by post opment, recruited participants by post through general practice age-gender registhrough general practice age-gender registers (Day ters (Day et al et al, 1999) . During 1996 During -2000 During , 1999 
Dependent variables Dependent variables
The HLEQ instrument included a strucThe HLEQ instrument included a structured self-assessment approach to psychitured self-assessment approach to psychiatric symptoms representative of selected atric symptoms representative of selected DSM-IV criteria for major depressive DSM-IV criteria for major depressive disorder and generalised anxiety disorder disorder and generalised anxiety disorder (American Psychiatric Association, 1994 Where any psychiatric episode was reported, respondents were asked also was reported, respondents were asked also to estimate its onset and (if appropriate) to estimate its onset and (if appropriate) offset timings and to provide an outline of offset timings and to provide an outline of the history of the problem, including age the history of the problem, including age at first onset and subsequent episode recurat first onset and subsequent episode recurrence. The primary outcome measure invesrence. The primary outcome measure investigated was the prevalence of current mood tigated was the prevalence of current mood disorders, defined as an episode of either disorders, defined as an episode of either major depressive or generalised anxiety dismajor depressive or generalised anxiety disorder, reported as ongoing or having offset order, reported as ongoing or having offset within 12 months of the HLEQ assessment. within 12 months of the HLEQ assessment. In addition (and to provide some insight In addition (and to provide some insight into contextual relationships with both into contextual relationships with both recency and severity), some analyses are recency and severity), some analyses are repeated for lifetime prevalence of either repeated for lifetime prevalence of either of these disorders and for the lifetime preof these disorders and for the lifetime presence of key depressive symptoms, defined sence of key depressive symptoms, defined as a positive response to either of the as a positive response to either of the following questions: following questions:
(a) (a) ' 
Area-level measures Area-level measures
Participants in the EPIC-Norfolk study Participants in the EPIC-Norfolk study were recruited from a defined geographical were recruited from a defined geographical area within East Anglia, centred on the city area within East Anglia, centred on the city of Norwich and the surrounding small of Norwich and the surrounding small towns and rural areas, that has little outtowns and rural areas, that has little outward migration in the study age group ward migration in the study age group (Day (Day et al et al, 1999). Area of residence was , 1999). Area of residence was defined according to the UK electoral defined according to the UK electoral register (electoral wards). In 2000, an overregister (electoral wards). In 2000, an overall index of multiple deprivation commisall index of multiple deprivation commissioned by the (then) Department of the sioned by the (then) Department of the Environment, Transport and the Regions Environment, Transport and the Regions (2000) was created for the 8414 electoral (2000) was created for the 8414 electoral wards in England, derived from 32 variwards in England, derived from 32 variables in six domains: income; employment; ables in six domains: income; employment; health deprivation and disability; eduhealth deprivation and disability; education, skills and training; housing; and cation, skills and training; housing; and geographical access to services. The index geographical access to services. The index combined information from across the six combined information from across the six domain scores, a higher score representing domain scores, a higher score representing a more deprived area. These data were a more deprived area. These data were linked at the electoral ward level to indilinked at the electoral ward level to individual-level data gathered through the vidual-level data gathered through the EPIC-Norfolk HLEQ instrument. EPIC-Norfolk HLEQ instrument.
Statistical analysis Statistical analysis
Contextual analysis (standard logistic Contextual analysis (standard logistic regression including covariates to represent regression including covariates to represent both individual and area-level measures) both individual and area-level measures) was used to investigate the association was used to investigate the association between individual-level demographic and between individual-level demographic and socio-economic factors, multiple deprivasocio-economic factors, multiple deprivation (included as a categorical variable in tion (included as a categorical variable in quartiles) and current mood disorders. quartiles) and current mood disorders. Results are presented as odds ratios, Results are presented as odds ratios, adjusted first for age (in 5-year bands) adjusted first for age (in 5-year bands) and gender, and second for age, gender, and gender, and second for age, gender, social class, marital status, employment social class, marital status, employment status, educational attainment and multiple status, educational attainment and multiple deprivation. As it was not possible to define deprivation. As it was not possible to define social class for a sizeable subgroup of parsocial class for a sizeable subgroup of participants, this subgroup was included in ticipants, this subgroup was included in adjusted analyses as an extra category (data adjusted analyses as an extra category (data not shown). Subsequently, multilevel not shown). Subsequently, multilevel models were used, with individuals at level models were used, with individuals at level 1 and electoral wards at level 2, to quantify 1 and electoral wards at level 2, to quantify the extent of residual area-level variation in the extent of residual area-level variation in sustained depressive symptoms and in lifesustained depressive symptoms and in lifetime and current mood disorders. Residual time and current mood disorders. Residual variation at the individual and area levels variation at the individual and area levels is presented along with the percentage of is presented along with the percentage of variation at the area level, first unadjusted variation at the area level, first unadjusted and then adjusted for age and gender. The and then adjusted for age and gender. The models used were random intercept logistic models used were random intercept logistic multilevel models (Goldstein, 1995) with multilevel models (Goldstein, 1995) with no overdispersion. For these models, no overdispersion. For these models, individual-level variation equals unity, and individual-level variation equals unity, and the proportion of variation at the area level the proportion of variation at the area level is equivalent to the intraclass correlation is equivalent to the intraclass correlation coefficient and represents the degree of coefficient and represents the degree of correlation between the health of individcorrelation between the health of individuals within the same electoral ward (Subrauals within the same electoral ward (Subra- 
RESULTS RESULTS
After the exclusion of participants for After the exclusion of participants for whom data were not linked at the electoral whom data were not linked at the electoral ward level, a sample of 19 687 individuals ward level, a sample of 19 687 individuals (94.1% of the HLEQ sample) was available (94.1% of the HLEQ sample) was available for analysis, comprising 8580 men and for analysis, comprising 8580 men and 11 107 women aged 41-80 years. Table 1 11 107 women aged 41-80 years. Table 1 shows the prevalence of current mood disshows the prevalence of current mood disorders within the past 12 months for the orders within the past 12 months for the study participants by demographic and study participants by demographic and socio-economic characteristics. Overall, socio-economic characteristics. Overall, 6.5% (1227) reported current mood disor-6.5% (1227) reported current mood disorders (4.5% for men and 7.6% for women), ders (4.5% for men and 7.6% for women), with a greater number of participants rewith a greater number of participants reporting major depressive disorder (5.1%) porting major depressive disorder (5.1%) rather than generalised anxiety disorder rather than generalised anxiety disorder (2.2%). The prevalence of mood disorders (2.2%). The prevalence of mood disorders was higher for participants who were was higher for participants who were women, were younger, were in the lowest women, were younger, were in the lowest social class, or who were divorced or social class, or who were divorced or as ranked between the 7991st and 288th most deprived of the 8414 wards in most deprived of the 8414 wards in England, a coverage of 91.5% of the popuEngland, a coverage of 91.5% of the population distribution of deprivation scores. Of lation distribution of deprivation scores. Of the study participants, 90% were resident the study participants, 90% were resident in wards with multiple deprivation scores in wards with multiple deprivation scores in the range 7.4-37.2, corresponding to in the range 7.4-37.2, corresponding to ward-level ranks of 7307 and 1321 (and a ward-level ranks of 7307 and 1321 (and a coverage of 71.1% of the population districoverage of 71.1% of the population distribution). Table 1 shows that the 12-month bution). Table 1 shows that the 12-month prevalence of either major depressive disprevalence of either major depressive disorder or generalised anxiety disorder was order or generalised anxiety disorder was highest for participants living in the most highest for participants living in the most deprived wards (highest quartile of deprivadeprived wards (highest quartile of deprivation scores). The proportion of participants tion scores). The proportion of participants in the non-manual social classes was higher in the non-manual social classes was higher (79.1% (79.1% v.
v. 63.3%) for those who were resi-63.3%) for those who were resident in the least deprived as compared with dent in the least deprived as compared with the most deprived wards, respectively the most deprived wards, respectively (bottom and top quartiles, data not (bottom and top quartiles, data not displayed). displayed). Table 2 shows the results of the contex- Table 2 shows the results of the contextual analysis of the association between tual analysis of the association between individual-level demographic and socioindividual-level demographic and socioeconomic factors, multiple deprivation economic factors, multiple deprivation and current mood disorders. After adjustand current mood disorders. After adjustments for age and gender, an association ments for age and gender, an association was observed for multiple deprivation was observed for multiple deprivation ( (P P5 50.001) such that participants resident 0.001) such that participants resident in the most deprived wards (top quartile in the most deprived wards (top quartile of deprivation scores) were approximately of deprivation scores) were approximately 1.4 times more likely to have reported 1.4 times more likely to have reported current mood disorders than those resident current mood disorders than those resident in the least deprived wards (bottom quartile in the least deprived wards (bottom quartile of deprivation scores). This association of deprivation scores). This association remained with further adjustment for indiremained with further adjustment for individual social class, marital status, employvidual social class, marital status, employment status and educational attainment ment status and educational attainment (OR (OR¼1.3, 1.3, P P5 50.001). In this model, marital 0.001). In this model, marital status and employment status were strongly status and employment status were strongly associated with prevalent mood disorders, associated with prevalent mood disorders, and the magnitude of these associations and the magnitude of these associations was substantially greater than that for was substantially greater than that for deprivation. Prevalence of mood disorders deprivation. Prevalence of mood disorders was 2.6 times higher in participants who was 2.6 times higher in participants who were divorced or separated (compared with were divorced or separated (compared with those who were married or living as those who were married or living as married) and 2.1 times higher in those married) and 2.1 times higher in those who were not working (compared with who were not working (compared with those who were working) at the time of those who were working) at the time of HLEQ assessment. No association was HLEQ assessment. No association was observed for individual social class and observed for individual social class and educational attainment. educational attainment. Table 3 shows the results of the multi- Table 3 shows the results of the multilevel analysis of residual individual and level analysis of residual individual and area-level variation in depressive symptoms area-level variation in depressive symptoms (depressed mood or loss of interest) and (depressed mood or loss of interest) and lifetime and current prevalence of mood lifetime and current prevalence of mood disorders. Unadjusted for any covariates, disorders. Unadjusted for any covariates, significant residual variation at the area significant residual variation at the area level was observed for all three outcomes, level was observed for all three outcomes, with the amount of variation at the area with the amount of variation at the area level lowest for depressive symptoms level lowest for depressive symptoms (0.9% of total variation, (0.9% of total variation, P P¼0.03), greater 0.03), greater for lifetime prevalence (2.0%, for lifetime prevalence (2.0%, P P¼0.01) 0.01) and greater still for current prevalence and greater still for current prevalence (3.6%, (3.6%, P P¼0.04). After adjustment for age 0.04). After adjustment for age and gender, the percentage variation at and gender, the percentage variation at the area level was reduced and was signifithe area level was reduced and was significant only for lifetime prevalence (1.8%, cant only for lifetime prevalence (1.8%, P P¼0.03), although it remained higher for 0.03), although it remained higher for current prevalence (2.9%, current prevalence (2.9%, P P¼0.07). No 0.07). No significant variation was observed at the significant variation was observed at the area level with further adjustment for area level with further adjustment for marital and employment status, and the marital and employment status, and the amount of variation remaining at the area amount of variation remaining at the area level was modest: 0.4%, 1.0% and 0.9% level was modest: 0.4%, 1.0% and 0.9% for symptoms, lifetime and current for symptoms, lifetime and current prevalence, respectively. prevalence, respectively.
DISCUSSION DISCUSSION
An association was observed between area An association was observed between area deprivation and current mood disorders deprivation and current mood disorders that persisted after adjustment for that persisted after adjustment for individual-level demographic and socioindividual-level demographic and socioeconomic economic factors. However, the effect size factors. However, the effect size was modest was modest when compared with that of when compared with that of individual marital and employment status. individual marital and employment status. Significant residual variation was observed Significant residual variation was observed at the area level, and the proportion of at the area level, and the proportion of variation at the area level was found to variation at the area level was found to increase with increasing severity and increase with increasing severity and recency of disorder. However, this residual recency of disorder. However, this residual area-level variation represented only a area-level variation represented only a modest proportion of total variation and modest proportion of total variation and was almost entirely accounted for by the was almost entirely accounted for by the individual-level socio-economic factors individual-level socio-economic factors considered. considered.
Multilevel models are recommended for Multilevel models are recommended for the joint analysis of area (contextual) and the joint analysis of area (contextual) and individual factors (composition), in partiindividual factors (composition), in particular allowing residual variation to be cular allowing residual variation to be taken into account and quantified at both taken into account and quantified at both the individual and area levels (Duncan the individual and area levels (Duncan et  et . In this paper we have presented both a contextual analysis to investisented both a contextual analysis to investigate the impact of area deprivation on gate the impact of area deprivation on prevalent mood disorders and a multilevel prevalent mood disorders and a multilevel analysis to quantify the extent of residual analysis to quantify the extent of residual variation at the individual and area levels. variation at the individual and area levels.
Study limitations Study limitations
The study has a number of important The study has a number of important limitations that warrant further comment. limitations that warrant further comment.
First, participation in EPIC-Norfolk First, participation in EPIC-Norfolk involved extensive follow-up and included involved extensive follow-up and included a request for detailed biological and dietary a request for detailed biological and dietary data. As a result, only around 45% of data. As a result, only around 45% of eligible participants were recruited into eligible participants were recruited into the study and the cohort, therefore, did the study and the cohort, therefore, did not represent a truly random sample of not represent a truly random sample of 2 2 9 2 2 9 , 2004 ). In addition, the deprivation scores from the 162 electhe deprivation scores from the 162 electoral wards in this study covered 90% of toral wards in this study covered 90% of the range of deprivation scores for all the range of deprivation scores for all 8414 electoral wards in England, although 8414 electoral wards in England, although it remains possible that results will not be it remains possible that results will not be generalisable to residents of areas that are generalisable to residents of areas that are either extremely deprived or extremely either extremely deprived or extremely affluent. affluent.
Second, the assessments of major Second, the assessments of major depressive disorder and generalised anxiety depressive disorder and generalised anxiety disorder were based on a self-report disorder were based on a self-report questionnaire; however, previous work questionnaire; however, previous work with the HLEQ-derived measure of major with the HLEQ-derived measure of major depressive disorder showed only a small depressive disorder showed only a small amount of episode compression (clustering amount of episode compression (clustering of episodes in the immediate pre-assessment of episodes in the immediate pre-assessment period), and prevalence estimates and ageperiod), and prevalence estimates and agegender distributions were comparable with gender distributions were comparable with those obtained from interview-based assessthose obtained from interview-based assessment methods in UK and international ment methods in UK and international studies (Surtees studies (Surtees et al  et al, 2000) . , 2000). Third, the data used for this study were Third, the data used for this study were cross-sectional. Current measures of neighcross-sectional. Current measures of neighbourhood exposures may not be a good bourhood exposures may not be a good reflection of overall exposures, and we are reflection of overall exposures, and we are unable to distinguish between social causaunable to distinguish between social causation (area deprivation influences mental tion (area deprivation influences mental health) and residual selection (individuals' health) and residual selection Fourth, the specification of areas is Fourth, the specification of areas is based on administrative boundaries (driven based on administrative boundaries (driven by practical considerations), which may not by practical considerations), which may not capture the relevant neighbourhoods and capture the relevant neighbourhoods and has no explicit theoretical justification has no explicit theoretical justification (Duncan (Duncan et al et al, 1998). In addition, census-, 1998). In addition, censusbased area variables may not be the most based area variables may not be the most appropriate area factors and may lead to appropriate area factors and may lead to underestimation of area-level effects underestimation of area-level effects (Kawachi & Berkman, 2003) . (Kawachi & Berkman, 2003) .
Fifth, the investigation of area-level reFifth, the investigation of area-level residual variation in multilevel models is sidual variation in multilevel models is limited by issues of statistical power: this limited by issues of statistical power: this depends on the number of areas studied, depends on the number of areas studied, 2 3 0 2 3 0 , 2000) . Although the size of the current study cohort is a the size of the current study cohort is a major strength, the absence of significant major strength, the absence of significant residual variation at the area level (particuresidual variation at the area level (particularly for current mood disorders, for which larly for current mood disorders, for which end-points were rarer) may still reflect these end-points were rarer) may still reflect these limitations of power. However, in addition limitations of power. However, in addition to significance, the multilevel model also to significance, the multilevel model also provides an estimate of the proportion of provides an estimate of the proportion of variation at the area level, and this was variation at the area level, and this was found to be modest. found to be modest. , 1998). Our study investigated area-level (conOur study investigated area-level (contextual) effects for mood disorders through textual) effects for mood disorders through contextual and multilevel analysis, using an contextual and multilevel analysis, using an assessment designed to represent selected assessment designed to represent selected DSM-IV diagnostic criteria for major DSM-IV diagnostic criteria for major depressive disorder and generalised anxiety depressive disorder and generalised anxiety disorder and including details of lifetime disorder and including details of lifetime episodes, and of time of onset and offset episodes, and of time of onset and offset for the most recent episode (Surtees for the most recent episode (Surtees et al et al, , 2000). We found evidence for contextual 2000). We found evidence for contextual effects in relation to prevalent mood diseffects in relation to prevalent mood disorders (episodes within 12 months of orders (episodes within 12 months of assessment), but -in agreement with other assessment), but -in agreement with other multilevel investigations of minor psychimultilevel investigations of minor psychiatric disorder -the proportion of variation atric disorder -the proportion of variation explained at the area level was found to be explained at the area level was found to be small once important individual-level sociosmall once important individual-level socioeconomic correlates had been taken into economic correlates had been taken into account The joint investigation of area-level The joint investigation of area-level measures of social context and individualmeasures of social context and individuallevel socio-economic status can provide a level socio-economic status can provide a more complete understanding of the determore complete understanding of the determinants of disease (Diez Roux, 1998). minants of disease (Diez Roux, 1998). Our study has provided evidence for a Our study has provided evidence for a modest association between social context, modest association between social context, represented by a measure of area deprivarepresented by a measure of area deprivation, and prevalent mood disorders. tion, and prevalent mood disorders. Although the strength of these results is Although the strength of these results is limited by issues of power and by definilimited by issues of power and by definitions of area measures and area boundaries, tions of area measures and area boundaries, our findings suggest that the magnitude of our findings suggest that the magnitude of associations between measures of socioassociations between measures of socioeconomic status and prevalent mood diseconomic status and prevalent mood disorders is greater at the individual level than orders is greater at the individual level than at the area level. at the area level. The magnitude of associations between socio-economic status and mood disorders is greater at the individual level than at the area level. disorders is greater at the individual level than at the area level.
Implications of the findings Implications of the findings
LIMITATIONS LIMITATIONS
& & The assessment of mood disorders was by self-report questionnaire, although
The assessment of mood disorders was by self-report questionnaire, although prevalence estimates are comparable with those from interview methods. prevalence estimates are comparable with those from interview methods. Results are based upon a cross-sectional analysis and therefore provide no insight into the direction of effects. into the direction of effects.
